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STRATIGRAPHIC    NOMENCLATURE 
IN  THE  UNITED  STATES 

By  John  B.  Reeside,  Jr. 

INTRODUCTION 

A  perfect  classification  of  the  rocks  of  the  earth  would  not  only 
provide  units  recognizable  wherever  present  and  a  nomenclature 
universal  in  application,  but  it  would  also  most  effectively  bring 
out  the  geologic  history  recorded  in  the  faunal  content,  the 
lithologic  constitution,  and  the  structural  relations  of  the  rocks. 
Only  a  small  advance  toward  such  a  perfect  classification  has 
been  made,  however,  and  it  seems  likely  that  even  a  near 
approach  to  it  is  remote — perhaps  unachievable.  The  nearest 
approximation  at  present  is  in  the  division  of  the  rocks  into 
geologic  systems,  though  even  here  there  is  considerable  lack  of 
uniformity  in  the  usages  of  different  geologists  and  organizations. 
For  lesser  units  more  or  less  local  classifications  are  the  rule,  and 
the  departure  in  practice  from  an  ideal  classification,  both  in  the 
actual  application  of  names  and  in  the  principles  concerning  their 
application,  is  very  great  indeed. 

At  first  sight  the  systems  of  nomenclature  in  vogue  in  Europe 
seem  much  more  simple  and  more  nearly  in  agreement  with  one 
another  than  those  in  vogue  in  the  United  States  and  in  these 
features  more  satisfactory.  Part  of  this  disparity  is  perhaps  due 
to  an  important  difference  in  point  of  view — that  of  emphasizing 
a  faunal  basis  of  division  rather  than  a  lithologic  basis.  Part  of 
it  is  perhaps  not  as  real  as  it  seems,  for  closer  inspection  reveals  in 
Europe  as  well  as  in  America  a  considerable  measure  of  uncer- 
tainty and  confusion  of  usage.  The  geologist  must  as  often  in 
one  continent  as  in  the  other  consider  for  a  given  name  the 
locality,  the  date  of  usage,  and  the  individual  author.  Many  of 
the  difficulties  met  in  both  Europe  and  America  are  inherent  in 
any  attempt  to  apply  a  classification  and  a  nomenclature  to  a 
natural  system  and  are  therefore  not  fairly  chargeable  against 
either  nomenclature. 

Inasmuch  as  the  members  of  the  International  Geological 
Congress  may  not  all  be  familiar  with  the  basis  of  stratigraphic 
classification  used  in  the  United  States,  and  inasmuch  as  it  is 
difficult  for  anyone  to  keep  in  mind  the  details  of  the  nomen- 
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clature  used  in  a  relatively  unfamiliar  region,  it  has  seemed  worth 
while  to  present  a  brief  summary  of  stratigraphic  practice  in  the 
United  States  and  a  set  of  correlation  tables  showing  a  European 
system  of  nomenclature  and  representative  American  systems. 

BASIS  OF  CLASSIFICATION  IN  THE  UNITED  STATES 

In  the  United  States  a  very  complex  classification  of  the 
sedimentary  rocks  has  grown  up,  and  with  it  a  complex  nomen- 
clature. For  the  major  units,  although  various  departures  from 
European  practice  have  been  proposed,  especially  in  the  classifi- 
cation of  the  Paleozoic,1  American  geologists  have  in  the  main 
attempted  to  identify  the  divisions  commonly  recognized  in 
Europe  and  have  adopted  most  of  the  European  names  for  them. 
For  the  lesser  units  they  have,  as  a  rule,  made  their  own  divisions 
and  coined  their  own  names.  The  number  of  names  is  already 
large  and  is  steadily  increasing;  no  one  could  possibly  learn  them 
all  without  effort  unduly  great  in  proportion  to  the  advantage 
gained.  Even  a  casual  inspection  of  a  reasonably  complete  card 
file  of  American  stratigraphic  names  or  of  a  set  of  detailed  cor- 
relation charts  will  be  sufficient  to  demonstrate  the  number  of 
terms  involved  and  the  intricacy  of  their  relations. 

The  causes  of  the  greater  complexity  of  the  American  nomen- 
clature are  several.  In  rather  minor  part  it  is  due  to  certain 
features  in  usage.  To  some  extent  names  have  been  duplicated 
for  entirely  unrelated  units;  for  certain  names  several  or  even 
many  differing  definitions  have  been  accepted;  different  names 
have  been  applied  to  the  same  chronologic  unit  at  different 
places;  and  different  names  have  probably  been  applied  to  the 
same  lithologic  unit  at  different  places.  In  major  part,  however, 
the  complexity  is  due  to  the  widespread  acceptance  of  lithologic 
rather  than  faunal  units  as  the  basis  of  the  nomenclature,  a 
practice,  which,  because  of  the  large  area  of  the  United  States,  its 
division  into  provinces  with  different  geologic  history,  and  the 
necessity  for  applying  names  in  disconnected  areas  in  advance  of 
the  solution  of  regional  stratigraphic  problems,  has  led  to  the 
introduction  of  many  names. 

Powell,2  in  discussing  many  years  ago  the  geologic  maps  made 
by  the  United  States  Geological  Survey,  stated  very  clearly  a 
guiding  principle  of  classification  that  seems  to  have  represented 

1  See  Wilmarth,  M.  G.,  The  geologic  time  classification  of  the  United  States 
Geological  Survey  compared  with  other  classifications:  U.  S.  Geol.  Survey- 
Bull.  769,  1925. 

2  Powell,  J.  W.,  Methods  of  geologic  cartography  in  use  by  the  United  States 
Geological  Survey:  Internat.  Geol.  Congress,  3d  sess.  (Berlin,  1885),  Compt. 
rend.,  pp.  229-232,  1888. 
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the  majority  opinion  then  and  even  to-day  sets  forth  fairly  well 
the  facts,  if  not  the  basis,  of  common  practice  in  the  United 
States.     Powell  wrote: 

The  maps  are  designed  not  so  much  for  the  specialists  as  for  the  people,  who 
justly  look  to  the  official  geologist  for  a  classification,  nomenclature,  and  system 
of  convention  so  simple  and  expressive  as  to  render  his  work  immediately 
available  alike  to  the  theoretic  physicist  or  astronomer,  the  practical  engineer 
or  miner,  and  the  skilled  agriculturist  or  artisan.  *  *  *  Accordingly, 
the  classification  involved  in  a  cartographic  system  designed  for  general  use 
should  be  objective  rather  than  theoretic;  it  should  be  based  upon  rock  masses 
in  their  observed  and  readily  observable  relations  rather  than  upon  time  inter- 
vals contemplated  in  historic  geology,  or  even  upon  the  organic  remains  con- 
templated in  biotic  geology;  it  should  be  petrographic  rather  than  chronologic  or 
paleontologic.  *  *  *  But  while  the  minor  geologic  divisions  must  there- 
fore have  a  natural  basis,  those  of  greater  magnitude  may  be  somewhat  differ- 
ently defined.  The  structural  geologic  unit  is  the  "formation."  It  is  defined 
primarily  by  petrography  and  secondarily  by  paleontology;  and,  in  thoroughly 
studied  regions,  is  generally  found  to  constitute  a  genetic  unit. 

That  there  are  certain  disadvantages  in  the  extensive  use  of 
lithologic  units  is  obvious.  It  leads  to  the  multiplication  of  local 
names,  for  example.  Where  changes  in  lithology  are  numerous 
a  detailed  "lithologic"  nomenclature  is  apt  to  be  so  intricate  as 
to  approach  the  impracticable.  There  then  arises  a  tendency  to 
use  rather  thick,  indefinitely  defined  units  and  often  a  tendency 
to  attempt  to  extend  the  application  of  these  units  over  large 
areas  because  of  this  same  indefiniteness.  One  of  the  results 
is  that  certain  names  come  to  have  little  meaning  unless  specific 
localities  are  stated. 

The  use  of  lithologic  units,  as  noted  in  the  quotation  from 
Powell,  is  based  primarily  on  practical  considerations.  To  most 
American  geologists  the  principal  purpose  of  a  division  of  the 
rocks  is  to  afford  units  that  can  most  conveniently  and  most 
rapidly  be  recognized  in  the  field  and  recorded  on  a  map.  Very 
often  the  geologist's  interest  is  centered  in  the  mineral  resources 
or  structural  geology  of  a  local  area,  where  the  relations  of  the 
rocks  with  those  of  remote,  better-known  areas  are  not  of  urgent 
importance.  Usually  he  has  only  moderate  acquaintance  with 
paleontology  and  finds  difficulty  in  using  faunal  criteria,  even 
though  fossils  may  be  available.  In  some  areas  fossils  are  either 
very  rare  or  lacking  through  considerable  thicknesses  of  strata 
or  belong  to  groups  not  well  enough  known  to  be  useful.  In 
many  areas  only  the  general  features  of  the  stratigraphy  and 
paleontology  are  known,  and  sure  correlation  with  units  of  other 
areas  is  not  possible.  Under  these  conditions  local  units  based 
on  lithology  are  by  far  the  most  serviceable. 

Some  of  the  lithologic  units  are,  to  be  sure,  also  essentially 
faunal  units,  but  this  is  mostly  either  the  result  of  an  accident 
in  the  original  selection  of  stratigraphic  boundaries  or  of  a  minor 
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shifting  of  boundaries  as  information  is  acquired  in  subsequent 
work.  A  few  purely  faunal  units  have  been  separated  and 
treated  just  as  if  they  were  lithologic  units,  though  difficulties 
have  been  met  when  in  later  work  this  original  faunal  basis  of 
division  has  been  overlooked  by  geologists  more  familiar 
with  a  lithologic  basis.  For  other  units  a  classification  into 
faunal  zones  has  been  superimposed  on  a  fundamentally  litho- 
logic classification  and  an  attempt  made  to  consider  both  in  the 
stratigraphy.  It  nevertheless  remains  true  as  a  general  state- 
ment that  the  smaller  units  of  American  stratigraphy  are  con- 
venient map  units  based  on  lithologic  features. 

In  spite  of  the  difficulties  and  of  the  weaknesses  of  the  Ameri- 
can system  of  nomenclature,  there  appears  at  present  to  be  no 
feasible  substitute.  It  may,  in  fact,  have,  besides  the  practical 
basis,  at  least  one  important  theoretical  justification.  Litho- 
logic units,  by  and  large,  are  likely  to  approximate  environ- 
mental units,  and  changes  of  environment  in  space  and  time  are 
a  most  significant  aspect  of  geologic  history.  The  emphasis  on 
lithologic  differences  inherent  in  this  system  of  nomenclature 
may  hence  in  part  compensate  its  obvious  disadvantage  of 
complexity.  Perhaps  in  time  it  will  be  possible  to  replace  this 
lithologic  system  by  a  simpler  and  more  nearly  universal  system 
of  chronologic  units  based  on  faunal  features,  but  at  the  present 
day,  even  where  studies  have  advanced  farthest  toward  a  faunal- 
chronologic  classification,  the  lithologic  groupings  of  the  earlier 
work  are  still  useful. 

TIME  TERMS  AND  ROCK  TERMS 

Usage  with  regard  to  time  and  rock  terms  is  by  no  means  uni- 
form in  the  United  States.  There  is  general  agreement  upon  the 
use  of  "era"  for  the  major  time  divisions,  but  no  term  for  the 
corresponding  rock  divisions  has  had  wide  acceptance.  "Group " 
has  been  used  in  this  sense,  but  it  has  had  other  uses,  one  of 
which  is  rather  general,  and  therefore  seems  inappropriate.  The 
divisions  of  an  era  are  always  called  "periods,"  and  the  corre- 
sponding rock  units  are  always  called  "systems."  Some  writers 
recognize  "suberas"  containing  several  periods,  but  this  usage 
is  not  general.  A  period  is  divided  into  "epochs,"  and  the  cor- 
responding rock  units  are  "series,"  though  both  of  these  terms 
have  been  loosely  used  for  smaller  units.  "  Epoch,"  for  example, 
is  used  by  the  United  States  Geological  Survey  for  any  division 
of  time  less  than  a  period,  though  it  is  more  common  in  everyday 
practice  to  use  "time"  in  this  sense — for  example,  "Oriskany 
time."  Of  the  rock  units  less  inclusive  than  series  the  most 
important  is  the  "formation."     Two  or  more  formations  may 
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be  associated  in  a  "group,"  ordinarily  much  thinner  than  a 
series,  and  within  a  formation  subordinate  named  units  called 
"members,"  "lentils,"  or  "tongues"  may  be  recognized.  "Age," 
for  a  specific  time  unit,  and  "stage,"  for  a  rock  unit,  have  been 
little  used  in  America.  "Horizon"  has  been  used  occasionally 
as  if  it  were  a  material  stratigraphic  unit,  but  as  in  a  strict  sense 
a  horizon  has  no  thickness,  meaning  simply  position,  that 
usage  is  inappropriate. 

The  official  classification  of  the  United  States  Geological  Sur- 
vey recognizes,  in  descending  order  of  importance,  the  following 
terms : 

Time  Rock 

Era 

Period System. 

Epoch Series. 

Epoch Group. 

Epoch Formation. 

Epoch Member,  lentil,  tongue. 

DISCRIMINATION  AND  NAMING  OF  FORMATIONS 

In  American  stratigraphy  the  formation  is  taken  to  be  the  fun- 
damental unit  of  mapping.  The  concept  of  this  unit  is  rather 
elastic,  and  no  standard  definition  can  be  offered.  It  may  be  as 
simple  an  aggregate  as  a  single  uniform  bed  of  rock  or  a  succes- 
sion of  beds  of  like  sediments.  It  may  be  with  equal  propriety 
an  alternation  of  beds  of  unlike  sediments,  such  as  sandstone  and 
shale,  included  between  two  breaks  in  the  continuity  of  sedi- 
mentation or  between  two  horizons  where  there  is  marked  change 
in  the  aggregate  lithology  or  some  other  evidence  of  important 
geologic  events.  Less  commonly  it  consists  of  several  beds 
grouped  together  because  they  contain  throughout  a  related 
fauna,  though  not  necessarily  displaying  lithologic  unity.  In 
brief,  a  formation  may  be  any  aggregation  of  beds  that  contains 
no  important  interruption  and  is  bound  together  by  some  litho- 
logic, stratigraphic,  or  faunal  tie.  In  actual  practice  of  field 
study  or  mapping,  expedience  or  utility  may  be  the  deciding 
factor. 

The  thickness  of  a  formation  or  the  length  of  time  it  may 
represent  is  not  an  essential  feature.  A  single  sequence  might 
conceivably  contain  a  formation  thousands  of  feet  thick  and 
another  only  a  few  feet  thick.  The  first  might  contain  members 
each  many  times  thicker  than  the  entire  second  formation;  or 
the  second  might  be  divided  into  several  members  and  the  first 
be  undivided.  It  is  perhaps  more  often  the  case  that  the  selec- 
tion of  boundaries  is  influenced  by  the  necessities  of  cartographic 
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representation  and  that  the  units  selected  in  a  given  area  are 
more  nearly  comparable  in  thickness. 

In  naming  formations  it  is  the  most  general  practice  to  adopt 
a  geographic  name  derived  from  a  "type  locality"  where  the 
formation  is  present  and  sufficiently  well  exposed  to  constitute 
a  standard  of  comparison.  In  practice  it  not  infrequently  hap- 
pens that  subsequent  work  reveals  a  better  or  more  complete 
exposure  than  the  type  locality,  and  recourse  is  had  to  this  as 
the  actual  standard  rather  than  to  the  technical  type  locality. 
The  geographic  name  originally  selected,  however,  still  stands 
as  the  valid  name  and  is  combined  with  either  a  lithologic  term, 
if  the  formation  is  predominantly  of  one  kind  of  rock,  or  the 
word  "formation,"  if  no  single  term  is  appropriate.  This  yields 
names  like  Dakota  sandstone,  Trenton  limestone,  Austin  chalk, 
Genesee  shale,  Navarro  formation,  Dunkard  formation,  and 
Tejon  formation.  In  general,  priority  in  names  is  respected,  and 
duplication  of  names  is  avoided,  though  no  such  rigidity  of  usage 
prevails  as  in  biologic  nomenclature;  and  it  is  sometimes  expedi- 
ent, where  general  use  has  established  a  later  name,  to  waive 
consideration  of  priority  and,  where  suitable  names  are  scarce 
and  the  areas  are  widely  separated,  to  accept  a  duplication. 

Members,  lentils,  and  tongues  are  smaller  units  essentially 
like  formations  and  are  discriminated  and  named  in  the  same 
manner  as  formations.  Indeed,  it  is  not  uncommon  practice  to 
consider  a  given  set  of  beds  in  one  area  as  a  formation  contain- 
ing members  and  in  another  area  as  a  group  containing  forma- 
tions. It  is  entirely  possible  that  in  a  third  area  this  same  set 
of  beds  might  be  considered  a  member  of  another  formation  of 
large  scope.  The  same  geographic  name  could  be  applied  to 
the  beds,  whether  they  were  viewed  as  a  group,  a  formation,  or 
a  member.  This  elasticity  of  usage  has  its  valuable  aspects, 
but  it  is  also  a  source  of  confusion. 

A  special  type  of  name  that  should  perhaps  be  noted  here  is 
that  constituted  by  the  naming  of  individual  coal  beds,  fire-clay 
beds,  oil  sands,  and  comparable  items.  These  names  are  con- 
fined usually  to  purely  local  units.  They  are  applied  by  mine 
operators,  drillers,  economic  geologists,  or  others  connected  with 
the  mineral  industry,  and  they  are  not  often  taken  up  in  dis- 
cussions of  geologic  nomenclature. 

In  extending  the  application  of  a  name  away  from  the  type 
locality  it  is  the  general  practice  to  apply  it  only  to  deposits 
similar  in  lithology  to  those  of  the  type  locality  and  supposedly 
continuous  with  the  type  locality,  now  or  in  the  past.  It  is  not 
the  present  practice  to  extend  a  name  to  extreme  distances. 
Deposits  that  may  be  synchronous  with  those  of  the  type  local- 
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ity  but  are  of  different  lithology  are  commonly  given  another 
name,  and  likewise  those  at  a  great  distance.  This  is  at  vari- 
ance with  the  common  European  practice  of  putting  a  geographic 
name  into  an  adjectival  form  and  extending  it  widely,  without 
regard  to  lithology,  to  all  deposits  supposed  to  be  synchronous 
with  those  to  which  the  name  was  first  applied — for  example, 
Montian  (calcaire  de  Mons).  The  adjective  form  is  used  also 
in  America  but  only  for  the  larger  divisions  and  always  with 
the  implication  that  a  time  unit  is  intended. 

CORRELATION  TABLES 

The  appended  series  of  tables  (pis.  1-10)  embodies  a  tenta- 
tive correlation  of  representative  local  American  systems  of 
nomenclature  for  Paleozoic,  Mesozoic,  and  Cenozoic  rocks.  On 
the  left  of  each  table  is  shown  a  European  system  of  nomencla- 
ture, which,  it  is  believed,  will  help  those  more  familiar  with  it 
to  date  the  units  used  in  the  United  States.  No  attempt  at 
completeness  has  been  made,  for  complete  tables  would  be  too 
large  to  be  practically  useful,  and  indeed  it  is  doubtful  whether 
sufficient  information  is  available  to  make  even  reasonably 
complete  tables  possible. 

The  conventions  used  are  those  commonly  employed.  Each 
vertical  column  represents  a  more  or  less  local  sequence — that 
recognized  in  the  geographic  unit  indicated  at  the  head  of  the 
column.  Position  within  the  columns  represents  relative  age, 
the  oldest  unit  at  the  bottom  and  the  youngest  unit  at  the  top. 
Units  alined  horizontally  are  of  the  same  age.  Absence  of  rocks 
of  a  given  age  is  represented  by  a  ruled  space  in  the  part  of  the 
vertical  column  corresponding  to  the  age.  Vertical  position 
does  not  imply  relative  thickness  nor  relative  length  of  time. 
A  query  (?)  placed  on  a  line  indicates  doubt  as  to  the  vertical 
position  of  the  line — that  is,  doubt  as  to  the  age  of  the  feature 
for  which  it  stands. 

The  correlations  shown  in  the  tables  depart  in  some  details 
from  the  official  classification  of  the  United  States  Geological 
Survey.  These  departures  represent  to  some  extent  the  opin- 
ions of  the  individual  compilers  and  also  to  some  extent  the 
opinions  of  authors  who  are  not  members  of  the  United  States 
Geological  Survey. 
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TENTATIVE  CORRELATION  OF  THE  CAMBRIAN  FORMATIONS 
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